Increasing demands for evidence-based medicine and for the translation of biomedical research into individual and public health benefit have been accompanied by the proliferation of special units that offer expertise in biostatistics, epidemiology, and research design (BERD) within academic health centers. Objective metrics that can be used to evaluate, track, and improve the performance of these BERD units are critical to their successful establishment and sustainable future. To develop a set of reliable but versatile metrics that can be adapted easily to different environments and evolving needs, we consulted with members of BERD units from the consortium of academic health centers funded by the Clinical and Translational Science Award Program of the National Institutes of Health. Through a systematic process of consensus building and document drafting, we formulated metrics that covered the three identified domains of BERD 
INTRODUCTION
Skills in biostatistics, epidemiology, and research design (BERD) are indispensable for the success of biomedical research. Coupled with ever-increasing computational capacity and biomedical knowledge, BERD methodologies have evolved to describe and model the various interactions between biology, medicine, genetics, society, the environment, and health. Yet additional advances in statistical methods are urgently needed to improve the ability of investigators in clinical and translational research to draw valid inferences about complex biological, epidemiological, and health systems. Because the understanding of modern scientific literature and the interpretation of study data require scientists and clinicians to have a firm grasp of the underlying principles of BERD, the core curricula of research training programs are focusing on these principles. This is being accompanied by a proliferation of units that provide BERD expertise within academic health centers.
BERD expertise and practices within academic institutions are organized in various types of structures (e.g., departments, divisions, and centers), and multiple structures often overlap within a single institution. BERD practices may be associated with public health or clinical research enterprises, and specialization in fields such as computational biostatistics or statistical genetics links BERD practices with bioinformatics. At some institutions, BERD is recognized as an academic discipline with practitioners engaged in teaching, engaged as collaborators, or as independent investigators. At other institutions, BERD practitioners are viewed as providers of support services. Not infrequently, both roles for BERD occur within institutions. This diversity is often reflected in research teams in which the role of the BERD practitioner can range from an ad hoc consultant to a key investigator. Regardless of how BERD activities are integrated into an academic health center, the assumption is that they will substantially contribute to our knowledge and understanding of biomedical research. The extent of their contribution, however, remains largely unquantified because of the lack of metrics for their evaluation.
Evaluating performance in interdisciplinary biomedical research is highly complex, requiring a pluralistic approach that extends beyond conventional metrics [1] . New approaches to evaluation link research activities to spatially and temporally remote outcomes through, for example, the systematic logic model of the National Institute of Environmental Health Sciences [2] . The framework of the logic model clearly differentiates between academic outputs (e.g., publications and grants) and outcomes such as changed health, changed practice, and changed behavior, although the proposed metrics primarily reflect the traditional outputs by tracking publications, presentations, and grants. Since traditional metrics offer only incomplete evaluation and there is a growing interest in evaluating the spectrum of the academic research enterprise, from administration to diverse medical specialties [3] [4] [5] , the focus of BERD practice on developing quantitative metrics for evaluation is both vital and timely.
Evaluation provides the vehicle to document the areas of strength and areas for improvement for the BERD unit as a whole so that academic health centers can develop a strong infrastructure in biostatistics and epidemiology. With the increasing demand for biostatistical and epidemiological expertise, BERD units need to understand how to leverage the various strengths of their BERD practitioners. Individually, evaluation benefits each BERD practitioner by providing direct information about his or her strengths and accomplishments as well as areas for improvement. Clinical and Translational Science is an exploding field. For practitioners to be effective collaborators, they must understand how to leverage their individual strengths and address their weaknesses so that they can maximize their skills. Evaluation provides critical information to BERD practitioners as to how their time and expertise is spent, enabling them to adjust their focus as appropriate.
The establishment of Clinical and Translational Science Awards (CTSAs) by the National Institutes of Health (NIH) and the provision of NIH funds for BERD units and other clinical and translational research infrastructure have brought the need for evaluation metrics to the forefront. Each BERD unit is required to annually report on their activities and accomplishments. At its inception in 2006, the BERD Key Function Committee recognized both the need for evaluating BERD activities and the need for developing a broad consensus about the evaluation metrics to be used. In this article, we begin by describing the approach that members of the committee used to achieve consensus on the metrics. We then provide definitions of broadly applicable metrics and describe the utility of these metrics for evaluating the contribution of BERD activities to academic health centers.
CONSENSUS DEVELOPMENT OF METRICS
The BERD Key Function Committee includes representatives from all CTSA-funded institutions and from the NIH. One of the first acts the Committee undertook was to form the BERD Evaluation Subcommittee to develop evaluation guidelines and metrics.
The subcommittee began by reviewing the evaluation metrics proposed in the set of CTSA applications that were originally funded. Of the 24 institutions awarded CTSAs during the first two review cycles, 19 (79%) provided summaries of their BERD activities. When the subcommittee reviewed the summaries, six categories of measurable BERD activities emerged: (1) consultations with clinical and translational science investigators; (2) grant applications submitted and funded; (3) protocols developed and reviewed; (4) abstracts and manuscripts submitted and accepted; (5) new methodologies developed, applied, and distributed; and (6) educational activities, courses, and students.
We formed subcommittees to develop metrics for each of these six categories. During monthly conference calls, the group leaders reported on progress and received feedback from subcommittee members. The subcommittee then began to collate the metrics into a working document. Collectively, it was agreed that the evaluation metrics document must be a "living" document that is able to accommodate the inherently transformational nature of activities occurring at CTSA-funded institutions. The document must also reflect the fact that academic health centers vary considerably in structure and strengths. As BERD functions vary and evolve, not all metrics will apply to all situations, and metrics will need to evolve.
The subcommittee presented a draft of the evaluation metrics document to the BERD Key Function Committee for comment and use by all of its members. Rather than initiating a formal Delphi process, the subcommittee posted the document on the CTSA BERD Wiki site. Since 2008, the BERD Key Function Committee members have accessed the living document for review, comments, and suggested edits, and additions are reviewed monthly.
The committee and subcommittee members noted that while the NIH requires each CTSAfunded institution to report on numerous criteria and while the CTSA provides a forum for the development of metrics, the metrics should be broadly relevant to all BERD units within academic health centers, regardless of their funding mechanism. In addition, the metrics should be sufficiently flexible to allow for differentially evaluating subcomponents of a single BERD unit, such as might occur when there are multiple funding sources to which the unit is accountable. Members also noted that some activities may be performed by personnel other than those formally associated with a BERD unit or by personnel who are part of a BERD unit but do not specialize in BERD practices. Redundancies are often essential to the health of the BERD community overall, and overlap in functions and responsibilities can offer valuable opportunities for cross-component and cross-disciplinary synergies and efficiencies. We agree that the intent of the metrics is to provide the BERD community as a whole with evaluation measures that reflect the contributions that BERD activities make across academic health centers.
Since the first living metrics document was made available to CTSA members, a significant maturation has occurred. As new members join the BERD Key Function Committee, understanding of how BERD activities integrate with the clinical and translational sciences has crystallized, and the current iteration of the metrics represents the consensus experience of BERD practitioners at 46 institutions across the United States. By making these metrics publicly available, we are providing a tool to help justify the allocation of resources for BERD activities and to facilitate the sound management of these resources. We advocate that by using these metrics, BERD units can systematically assess their impact on individual academic health centers as well as on clinical and translational research as a whole.
EVALUATION FRAMEWORK
The six categories of measurable BERD activities originally identified have been encapsulated into the following three domains: The three domains and their interrelationships are shown in Figure 1 . As the figure indicates, evaluation metrics can apply either within a domain or at the intersection of domains. The essence of what BERD units should accomplish can be broadly stated as having an impact on biomedical research, and this is central to the evaluation framework. It should be noted that while overlapping, the domains are distinct and reflect differing focus areas. A BERD unit that is well integrated into an academic health center would be expected to score well in the first domain, while one that is successful in supporting investigators in grant submissions and publications would score well in the second domain. A BERD unit that maintains the capacity to evolve new methods, whether practical or theoretical, would be expected to perform well in the third domain. BERD units should consider evaluation within this framework as an essential component of quantifying their impact. In subsequent sections of this article, we discuss the metrics relevant to each of the three domains and to the intersection of domains so that BERD units can use these metrics to evaluate their efforts.
METRICS

Development and maintenance of collaborations with clinical and translational science investigators
For the first domain, we focused on consultations, collaborations (intellectual partnerships between BERD practitioners and investigators), investigator education, investigator mentoring, and investigator satisfaction. These activities should be tracked objectively and lend themselves to the metrics of effort or time applied, the number of individuals taught and mentored, and other measures outlined in Table I .
Special attention should be paid to the tracking of effort since BERD activities can span all three domains. Often, a BERD practitioner needs to spend time researching established methods or developing a new methodology for a project. Interesting concepts may arise during the course of the research so that a manuscript on a method appropriately reflecting these concepts is warranted. Whether and how such time is kept track of and accounted for remains a matter of debate. For example, if the development of a new method arises as a result of a consultation, should the hours spent developing the method or writing the manuscript be attributed to and funded by the project? What if the method turns out to be inappropriate for the particular project? Are the hours directly or even indirectly attributable to the consultation? Furthermore, how accurately can and should the hours in these cases be counted? In the absence of rigorous accounting methods, effort should at least be monitored in terms of ordinal categories, such as small, medium, and large effort, with a project requiring less than 10 hours considered to be a small effort and a project requiring more than 50 hours considered to be a large effort. While the choice between detailed or categorical tracking will depend on the needs of the BERD unit and the BERD practitioner, some measure of the effort applied to these activities should be considered.
Tracking the mentoring of investigators, including junior biostatisticians and epidemiologists, is particularly important, although the metrics for this are also challenging. For example, the difference between investigator education and investigator mentoring can be subtle [6] . Metrics for mentoring first require an understanding of what constitutes mentoring in general, followed by an understanding of the specific role of BERD practitioners in mentoring clinical and translational science investigators. While it is possible to track time, effort, number, and type of mentoring activities, the as-yet-undefined nature of outcomes from successful mentoring of investigators by BERD practitioners lends itself to a qualitative approach, such as through the use of success stories. BERD units should capture these success stories as models of their contribution.
At their core, BERD activities require teamwork and interaction between an investigator and a BERD practitioner. In this regard, a component of success is the satisfaction of both the investigator and the practitioner. Tracking appropriate aspects of satisfaction has great utility in the quality feedback loop, and should be incorporated into the evaluation of a BERD unit. We have characterized satisfaction aspects in terms of perceptions of timeliness, professionalism, collegiality, efficiency, and the knowledge/skill base. Satisfaction should always be considered relative to the type of service provided (consultation, collaboration, education, or mentoring) and the possibility of personal biases.
Application of BERD-related methods to clinical and translational research
For the second domain, we developed metrics regarding proposals, grants, and contracts; dissemination of results in abstracts, presentations, and publication of manuscripts; and scientific integrity review and oversight of research. These metrics are outlined in Table II .
The application of BERD-related methods to clinical and translational research should result in the implementation of new studies. One of the critical contributions of BERD practitioners to the success of clinical and translational science investigators, especially new investigators, is to help them obtain funding for their research by advising them on sound research design methods and assisting them with the development of their grant proposals. BERD units should track the number of proposals submitted, resubmitted, and funded in order to demonstrate the value added by BERD practitioners. Moreover, the receipt of funding provides justification for BERD practitioners to recover the cost of their efforts.
In the United States, tracking BERD efforts related to assistance with grant writing is complicated by the current policy of the Office of Management and Budget. According to this policy, federally funded BERD practitioners can provide advice on study design, including advice about sample size, randomization and sampling plans, monitoring plans, and analysis plans in general, but they are formally prohibited from receiving direct grant funds for participating in the preparation and assembly of the application for federal funding. This restriction applies even if the federal funding is provided as support for the BERD unit to undertake consultation services. To ensure available time for proposal development, BERD units should receive some funding from nonfederal sources, such as institutional funds or from indirect funds.
During the active phase of a project, BERD practitioners may be involved in a variety of consulting and collaborative activities (e.g., designing data collection tools and survey instruments, implementing sampling and randomization schemes, monitoring data quality, monitoring safety, and performing interim analyses), and the time they spend on these activities is addressed in Table I . However, both during and after a project, they are also involved in dissemination of research findings, typically through abstracts, presentations, and manuscripts, and the metrics for tracking these activities are addressed in Table II . Some widely recognized publication metrics, such as journal impact factors and citation analyses, are frequently misused, and their limitations should be recognized [8, 9] . Other publication indices, such as the h-index [Hirsch 2005 ], a single metric representing both the number of articles published and the impact of the articles in terms of citations, may facilitate comparisons across institutions [7] . Although BERD practitioners should receive consistent and appropriate credit for contributions, it is important to remember that the inclusion of a BERD practitioner as a coauthor is not the only criterion for identifying involvement. If an abstract or article acknowledges BERD support, this should be considered evidence of BERD involvement. This information should be documented so that the accurate involvement of BERD is reflected.
In addition to participating in the writing of grant proposals, BERD practitioners engage in professional and institutional service activities that promote scientific credibility through the appropriate application of BERD methods. Peer-reviewing manuscripts, serving as a statistical reviewer, or participating on an editorial board are all activities essential to ensuring the validity of research findings. Either for their own institutions or for external agencies, BERD practitioners review grant proposals for funding decisions, for the protection of human subjects, and for scientific or methodological acceptability. They are also involved in study oversight through their participation in Data Monitoring Committees, institutional review boards, ethics committees, and advisory committees. Other professional service activities, such as organizing conferences or leadership in professional societies, also play a role in enhancing clinical and translational research. Table II includes metrics for evaluating professional and institutional service activities that should be used to quantify these activities.
Discovery of novel BERD-related methodologies
While many statistical methods are available for clinical research, there remains much to be done to develop methods for translational science, i.e., for assessing the impact of environmental factors, the severity of complex phenotypes, and the effectiveness of intervention strategies in real-world settings [5, 10, 11] , including complex populations with multiple morbidities and diversity of personal or cultural preferences. For today's clinical and translational investigations (e.g., "omics" research, personalized diagnostics and interventions as well as comparative effectiveness research with small or highly stratified patient populations), flexible design and computationally efficient methods for analyzing large and complex datasets are increasingly sought after commodities. The emerging enormous data warehouses from gene expression and genoyping studies and integration across multiple electronic medical record systems rapidly increase the demand for computational biostatistics resources. These vast and complicated data sets present unique challenges for conventional statistical methods developed to address more narrowly focused research hypotheses under more controlled research conditions.
With challenges come opportunities, and it is important to track a BERD unit's contribution to developing and implementing appropriate methods. Nonparametric statistical methods are well suited for analyzing complex genetic [12] , environmental, and community settings [13] , while Bayesian methods are particularly well suited for assessing changes in beliefs (e.g., changes in patients' preferences regarding risks and benefits of interventions) and for optimizing clinical trial design. However, many of these approaches are computationally more demanding than traditional methods, and the validity of the bioinformatics implementations may vary [14, 15] . Fortunately, recent advances in computational biostatistics have overcome many hurdles, opening the door for BERD practitioners to develop new statistical methods and computational techniques that are better suited for the emerging needs of clinical and translational researchers. These needs include the development of new and novel approaches to the sampling, recruitment, and retention of study participants; the design of scales and instruments; the monitoring of clinical trials; the evaluation of research enterprises and phenotype-genomics relationships; and the strengthening of the interface between BERD and biomedical informatics.
To provide clinical and translational scientists with the computational biostatistics tools they need, BERD practitioners should be spearheading the development of new methods, conducting studies to assess the validity of the new methods, and publishing the results of both the methodological advances and their impact on applications. Dissemination of new methods by developing Web tools, software packages, and educational materials and by reporting on elegant solutions to complex practical and theoretical study design questions will extend the impact of BERD on clinical and translational research. 
DERIVING HIGHER-LEVEL METRICS
After each metric has been tracked, the problem arises of how to aggregate the data into meaningful scores. Simply scoring each metric individually and then taking the sum of the scores implicitly assigns the same relative weight to each activity and will be unhelpful or misleading. For example, adding the number of Web sites developed to the number of grants awarded does not appropriately reflect the relative benefit and impact of the efforts. This problem is not unique to evaluation and is encountered in the clinical and translational research itself, for example, when numerous phenotype markers need to be considered to assess the severity of disease and each marker has a different effect or impact. Methodological research to advance clinical and translational science by providing better statistical methods for dealing with multivariate environmental, genetic, genomic, and phenotypic variables may also help with developing better metrics for evaluating the impact of BERD on clinical and translational research. As new methods are developed and the field of clinical and translational sciences advances, we need to re-evaluate, refine and add metrics so that we can continue to adequately evaluate BERD units and their contribution to the field.
The importance of the three evaluation domains will vary according to a BERD unit's mission. Some BERD units have a service focus while others might emphasize methodological research or teaching. We recommend assessing metrics in the three domains separately. Just as combining metrics within a domain can be misleading, a composite score necessarily places equal importance on each domain.
APPLYING THE METRICS
There are many ways in which an institution can obtain and use evaluation metrics. Although most BERD units will collect similar information as other units within their institution or BERD units in other institutions, they may choose to customize the metrics to meet their individual evaluation needs. For example, details of protocols submitted and funded, abstracts and manuscripts submitted and accepted, and educational activities may well be incorporated in institutional tracking systems as the traditional metrics of academic success. For BERD practitioners, investigator satisfaction and effort tracking on individual projects are relatively new metrics that may take time and a culture change to fully integrate into daily activities. Adding such information to the electronic tracking systems that are becoming increasingly common will make this information readily accessible and reportable. Doing so in real time will ensure that evaluation in terms of the institution's selected metrics leads to ongoing improvements in the procedures and structure of the BERD unit, especially as applied to meeting the needs of clinical and translational science investigators.
Not all of the investigators' needs are represented in the metrics described here, so additional metrics will need to be added to keep pace with new directions and knowledge in the field. Moreover, depending on infrastructure, a BERD unit may need to modify the metrics to ensure that evaluation is feasible. Given the evolving environment for clinical and translational research and the rapidly changing pace of infrastructure development, the tracking systems used to collect data for evaluation metrics should be easily modifiable. While flexibility in the details of the metrics is essential to their broad implementation, each BERD unit should use the three-domain framework and definitions provided here.
By evaluating BERD activities consistently within this common framework, the information needed for strategic development of BERD units in academic health centers will become more readily available. Within an institution, identifying voids in BERD skills or functions might drive a change in hiring or training practices; lack of timely responses to the investigators' requests for consultations might indicate the need to find efficiencies or to obtain additional resources; and identifying particular strengths might encourage new and fruitful areas of biomedical and BERD research. Data demonstrating the numerous ways that BERD practitioners contribute to protocol development and implementation, abstract and manuscript preparation, methodology development, educational activities, and mentoring of junior investigators will ultimately allow the staff and administrators of BERD units to demonstrate the impact of the units on the overall success of academic health centers. Communicating and disseminating the results of evaluations should lead to increased recognition of the contributions that BERD units make to clinical and translational research and should also garner funding and support for these contributions.
The BERD Evaluation Subcommittee has begun to systematically collect and analyze the evaluation metrics in a voluntary survey of CTSA-funded institutions. Initially, the group collected data that characterize the organizational structure and function of participating BERD units. These data will allow results from the evaluation metrics survey to be standardized. Compiling the standardized results will provide a baseline distribution describing the performance of CTSA-funded BERD units using the major indices discussed here, and data from annual surveys will enable time trend assessments. The findings are expected to stimulate dialogue and facilitate the development of consensus-based benchmarks for best BERD practices that are informed by data, and they will pave the way for continuing quality improvement and long-term strategic planning.
CONCLUSION
The consensus process for establishing evaluation metrics has identified 56 performance items in three domains that should be routinely assessed with quantitative measures that are typically available to a broad array of BERD units, regardless of their structure and function. The areas of performance are related to the development and maintenance of collaborations with clinical and translational science investigators (Table I) , the application of BERDrelated methods to clinical and translational research (Table II) , and the discovery of novel BERD-related methodologies (Table III) . We realize that all academic health centers are not alike. However, the key metrics reported here are generalizable to most if not all of them and have been defined to have sufficient reliability across institutions. The metrics should be used to provide an evidence base for changing and improving BERD practices in biomedical research. Additional metrics will continue to be developed and will focus on the more complex and more abstract domains.
The BERD Evaluation Subcommittee's living document, a comprehensive set of evaluation guidelines, is currently available to the public via an open-source Web site, CTSpedia [16] .
To ensure maximal applicability and global benefit of these guidelines, development will continue in this open forum for all BERD practitioners working with clinical and translational researchers, regardless of affiliation or funding source. Refinements to the living document will occur as we gain more experience in applying the evaluation metrics, comparing results across BERD units, and identifying important new domains of BERD performance amenable to measurement.
Measuring the impact of BERD activities on biomedical research as a whole is the ultimate goal, and important future directions will include documenting success stories, tracking the mentoring of investigators, and assessing BERD contributions to national and international research networks and organizations. As metrics to evaluate the full spectrum of BERD's influence on biomedical research continue to evolve, the data will enable us to venture beyond justifying and managing resources at a single BERD unit to setting the course for the sustained growth and direction of BERD practices. The three domains of metrics to evaluate biostatistical, epidemiological, and research design (BERD) activities performed in academic health centers. Evaluation metrics can apply either within a domain (1, 2, or 3) or at the intersection of domains (A, B, C, and D). At the center of the evaluation framework (D) lies the intersection of the domains, an ideal opportunity for BERD units to maximize their impact on biomedical research. Table I Definitions and metrics for the development and maintenance of collaborations with clinical and translational science investigators
Definitions
• BERD practitioner-A specialist in biostatistics, epidemiology, or research design (BERD).
• Clinical and translational science investigator An-individual who is pursuing biomedical research for the purpose of increasing knowledge that will contribute to the improvement of human health.
• Collaboration-An intellectual partnership between a BERD practitioner and an investigator. Collaboration involves applying a multidimensional team approach to the scientific method.
• Consultation-An interaction between an investigator and a BERD practitioner for the purpose of conferring about biostatistics, epidemiology, or research design. Consultations are generally limited in scope and are aimed at completing a requested activity for the investigator. A consultation may involve formal interactions, such as face-to-face meetings or workshops, or it may involve informal interactions, such as telephone calls, e-mail communications, or hallway discussions.
• Education-The delivery of knowledge pertaining to biostatistics, epidemiology, or research design to investigators. Education may be formal or informal and may be didactic or use alternative means.
• Investigator satisfaction-The investigator's perceptions about whether and how his or her needs have been met.
• Mentoring-A developmental activity by which the BERD practitioner imparts knowledge and skills to the investigator, with the goal of fostering the investigator's professional growth. 
Metrics
Consultation
Table II
Definitions and metrics for the application of BERD-related methods to clinical and translational research *
Definitions
• Abstracts and presentations-Summaries of research findings presented at scientific meetings or similar public forums. Selection of abstracts for presentation may be by peer review, and the abstracts may be published in conference proceedings or journal supplements. Summaries of research first presented by the media are not classified as abstracts.
• BERD contribution-BERD practitioners may contribute to a wide range of research activities, including study design; aims and hypotheses development; sample size and power calculation; statistical analyses (plan, interim, and final); data collection and management forms and systems; data safety and monitoring plans; participant recruitment, sampling, and randomization methods; and authoring of reports.
• Contract-A legal agreement that typically binds an investigator to conducting specified research activities or services in return for payment.
• Funding source-Funding may be intramural (within the investigator's institution), extramural (outside the investigator's institution), or a combination of both. Extramural sources include private foundations, industries, and regional or national government agencies.
• Grant-Typically, a monetary award to support activities outlined in a proposal. A grant may be unrestricted if the allocation of funds is not prespecified.
• Investigator-initiated project-A project is investigator-initiated when an investigator develops the research program independently of the funding source.
• Manuscript-A peer-reviewed report that describes new research methods or findings or that summarizes and offers new insights about methods or findings previously reported in the literature.
• Proposal-A request for funding. Proposals may be for research, training, or infrastructure support. Infrastructure may include service centers, consulting cores, and activities generated by a data coordinating center. Proposals may or may not be funded, and they may require revisions before being funded.
Metrics
Proposals, grants, and contracts 
Table III
Definitions and metrics for the discovery of novel BERD-related methodologies * Definitions †
• BERD-initiated discovery-The discovery of new methodology is BERD-initiated when the BERD practitioner identifies the need for new methods, as opposed to when an investigator presents with an identified need.
• Methodology-The approach used to collect, analyze, and interpret scientific data. Methodology is distinct from the scientific question itself. It may include the use of statistical approaches and measurement tools or involve the implementation and oversight of research.
• New methodology-A new method or the novel application of an existing method.
• Software-Software encompasses a wide range of electronic applications, including Web-based calculators and statistical tools, free-standing statistical tools, plug-ins and macros for commercial statistical software, and tools for randomization, group allocation, and sampling.
Metrics
New methodologies Tables I and II . ‡ For metrics about educational activities, see Table I .
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